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(54) Frame memory driving method 



(57) A frame memory control method that reads out 
video data from aframe memory at a reading speed twice 
as fast as a writing speed, and a sequential driving type 
display using the same. The method includes: storing (or 
writing in) video data corresponding to one frame in the 
frame memory in sequence; reading out the video data 
of a first group including one of the video data selected 
from odd numbered video data and even numbered video 
data stored in the frame memory at or after a half point 
of a period for storing the video data corresponding to 



one frame; reading out the video data of a second group 
including another one of the video data selected from the 
odd numbered video data and the even numbered video 
stored in the frame memory after reading out the video 
data of the first group; and transmitting the video data of 
the first group and the video data of the second group to 
a transistor to drive at least two light emitting devices in 
sequence. 
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Description 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001 ] This application claims priority to and the benefit 
of Korean Patent Application No. 10-2004-0068402, filed 
on August 30, 2004, in the Korean Intellectual Property 
Office, the entire content of which is incorporated herein 
by reference. 

BACKGROUND 

1. Field of the Invention 

[0002] The present invention relates to a frame mem- 
ory driving method and a display using the same, and 
more particularly, to a frame memory driving method for 
reading out video data from a frame memory at a reading 
speedthat is fasterthan a writing speed, and a sequential 
driving type display using the same. 

2. Discussion of Related Art 

[0003] In general, a display is refers to as a device that 
supplies input video data to a pixel portion through a driv- 
er and displays a predetermined image on the pixel por- 
tion. In the display, the video data is displayed on the 
pixel portion by a unit of one frame. For example, to dis- 
play astill picture, an image of the video data correspond- 
ing to one frame is maintained for a predetermined peri- 
od. On the other hand, to display a moving picture, sev- 
eral images of the video data corresponding to one frame 
are consecutively displayed oneafteranotherforaperiod 
of time (e.g., one second). The images appearto humans 
as the moving picture. 

[0004] The display repeatedly writes and reads the vid- 
eo data in a memory to display an image on a screen 
thereof. Because of this, examples of the memory that 
can be used with the display include a video memory, a 
frame memory, etc. The video memory stores a large 
amount of video data, makes athree-dimensional graph- 
ic process or the like possible, and is embedded in a 
video card or the like. On the other hand, the frame mem- 
ory stores asmall amount of video data as a unit of frame, 
and is connected to a controller or a driving circuit pro- 
vided in the display. 

[0005] FIG. 1 illustrates a configuration of a conven- 
tional display. 

[0006] Referring to FIG. 1 , the display includes a pixel 
portion 120 having a plurality of pixels 110, a scan driver 
130, a data driver 140, a controller 150, and a frame 
memory 160. 

[0007] The pixel portion 120 includes the plurality of 
pixels 110 formed in intersection areas of a plurality of 
scan lines S1 , S2, S3, Sn, and a plurality of data lines 
D1, D2, D3, Dm. Each pixel 110 is activated by a scan 
signal transmitted through the scan lines S1 , S2, S3, 
Sn, and emits light corresponding to a data signal trans- 



mitted through the data lines D1 , D2, D3, Dm. 
[0008] The scan driver 1 30 generates the scan signal 
in response to a scan control signal supplied from the 
controller 1 50, and supplies the respective scan signals 

5 to the scan lines S1 through Sn in sequence. Here, the 
scan control signal includes a clock signal, a reset signal, 
a vertical synchronization signal, etc. 
[0009] The data driver 140 generates the data signal 
by converting video data in response to a data control 

to signal supplied from the controller 1 50, and supplies the 
data signal to the respective data lines D1 through Dm 
in sequence. Here, the data control signal includes a 
clock signal, a reset signal, a horizontal synchronization 
signal, etc. 

75 [0010] The controller 150 generates the one or more 
control signals such as clock signals, reset signals, ver- 
tical synchronization signals, horizontal synchronization 
signals, etc., and controls the scan driver 130 and the 
data driver 1 40 based on the control signals. For this, the 

20 controller 150 includes a control signal generator (not 
shown) and aframe memory controller (notshown). Fur- 
ther, the controller 150 controls the frame memory 160 
to store the video data inputted from an external host (not 
shown), and reads out the video data from the frame 

25 memory 160, thereby transmitting the video data to the 
data driver 140. 

[0011] The frame memory 160 stores the video data 
in response to a control signal of the controller 1 50, and 
outputs the video data. Here, the frame memory 1 60 gen- 
30 erally has a capacity to store the video data correspond- 
ing to two or more frames. The frame memory 160 op- 
erates as follows. 

[001 2] FIG. 2 illustrates the frame memory 1 60 of FIG. 
1 . FIG. 3 shows timing operations of the frame memory 

35 160 illustrated in FIG. 2. 

[0013] Referring to FIG. 2, the frame memory 160 in- 
cludes a first frame memory 162, and a second frame 
memory 1 64. The fi rst frame memory 1 62 and the second 
frame memory 1 64 alternately store and alternately out- 

40 put the video data by a unit of frame, in which the video 
data is sequentially inputted corresponding to a control 
signal CTRL of the controller. 

[0014] In more detail, as shown in FIG. 3, the frame 
memory 160 operates in response to a control signal 

45 Vsync of the controller, so that the (N-1) th frame data 
previously stored in the second frame memory 164 is 
read out while the N th frame data is written in the first 
frame memory 162. Then, the N th frame data stored in 
the first frame memory 1 62 is read out while the (N+1 ) th 

50 frame data is written in the second frame memory 1 64. 
Then, the (N+1) th frame data stored in the second frame 
memory 164 is read out while the (N+2) th frame data is 
written in the first frame memory 162. Then, the (N+2) th 
frame data stored in the first frame memory 1 62 is read 

55 out while the (N+3) th frame data is written in the second 
frame memory 1 64. 

[0015] Thus, the frame memory 160 employs at least 
two frame memories 1 62, 1 64 or a frame memory (not 



2 



3 



EP 1 630 784 A1 



4 



shown) capable of storing the video data corresponding 
to at least two frames to thereby alternately store and 
alternately output the video data. In the frame memory 
160, write frequency and read frequency are equal to 
each other. 

[0016] However, when a driving circuit of a display is 
integrated as a chip and mounted on the display like a 
driver integrated chip (IC) used in the display, the frame 
memory should have a predetermine size to store the 
frame data corresponding to two or more frames. Be- 
cause of this, it is difficult to decrease the size of the 
frame memory. Thus, there is a limit as on how much the 
size of the driver IC of the display can be decreased. 
[0017] As such, in the conventional display, there is a 
limit on how much the size of a chip-type driving circuit 
can be decreased because of the size of the frame mem- 
ory embedded in the driving circuit. Thus, it is difficult to 
design a wiring line such as a power line, a control line, 
or the like for the conventional display, and a freedom of 
design is restricted. 

SUMMARY OF THE INVENTION 

[0018] Accordingly, an embodiment of the present in- 
vention provides a frame memory control method, in 
which a frame memory having a capacity corresponding 
to one frame is applicable to a sequential driving type 
display. 

[0019] An embodiment of the present invention pro- 
vides a sequential driving type display using the forego- 
ing frame memory control method. 
[0020] One embodiment of the present invention pro- 
vides a method of controlling a frame memory. The meth- 
od includes: (a) storing (or writing in) video data corre- 
sponding to one frame in the frame memory in sequence; 
(b) reading out the video data of a first group including 
one of the video data selected from odd numbered video 
data and even numbered video data stored in the frame 
memory at or after a half point of a period for storing the 
video data corresponding to the one frame; (c) reading 
out the video data of a second group including another 
one of the video data selected from the odd numbered 
video data and the even numbered video data stored in 
the frame memory after reading out the video data of the 
first group; and (d) transmitting the video data of the first 
group and the video data of the second group to a tran- 
sistor to drive at least two light emitting devices in se- 
quence. 

[0021] According to one embodiment of the invention, 
the storing the video data in sequence includes storing 
(or writing in) the video data corresponding to a next 
frame in sequence at or after a starting point of a period 
for reading out the video data corresponding to the sec- 
ond group. 

[0022] According to one embodiment of the invention, 
the storing the video data in sequence includes storing 
(or writing in) the video data in sequence with a writing 
dummy period during which the video data are not stored. 



Further, the reading out the video data of the first group 
and the reading out the video data of the second group 
are in sequence and comprise reading out the video data 
of the first group and reading out the video data of the 
5 second group in sequence with first and second reading 
dummy periods during which the video data are not read. 
[0023] One embodiment of the present invention pro- 
vides a display including: a pixel portion having a plurality 
of pixels electrically connected to a plurality of scan lines, 
to a plurality of emission control lines, and a plurality of data 
lines, at least one of the pixels having a first transistor 
adapted to drive first and second light emitting devices 
in sequence; a driver adapted to supply a scan signal, a 
emission control signal, and a data signal to at least one 
75 of the scan lines, at least one of the emission control 
lines, and at least one of the data lines, respectively; a 
frame memory adapted to store video data; and a con- 
troller adapted to control the driver and the frame mem- 
ory, wherein the controller stores (or writes in) the video 
20 data corresponding to one frame in the frame memory in 
sequence, reads out the video data of a first group in- 
cluding one of the video data selected from odd num- 
bered video data and even numbered video data stored 
in the frame memory at or after a half point of a period 
25 forstoringthevideodatacorrespondingtotheoneframe, 
transmits the read video data of the first group to the 
driver, reads out the video data of a second group includ- 
ing another one of the video data selected from the odd 
numbered video data and the even numbered video data 
30 stored in the frame memory after reading out the video 
data of the first group, and transmits the read video data 
of the second group to the driver. 
[0024] According to one embodiment of the invention, 
first video data corresponding to the video data of the 
35 first group and second video data corresponding to the 
video data of the second group are transmitted to a gate 
of the first transistor to drive the first and second light 
emitting devices in sequence. 

[0025] According to one embodiment of the invention, 
40 the controller stores (or writes in) the video data corre- 
sponding to a next frame in sequence at or after a starting 
point of a period for reading out the video data corre- 
sponding to the second group. 
[0026] According to one embodiment of the invention, 
45 the controller stores (or writes in) the video data in se- 
quence with a writing dummy period during which the 
video data are not stored. Further, the controller reads 
out the video data of the first group and the video data 
of the second group in sequence and with first and sec- 
50 ond reading dummy periods during which the video data 
are not read. 

BRIEF DESCRIPTION OF THE DRAWINGS 

55 [0027] The accompanying drawings, together with the 
specification, illustrate exemplary embodiments of the 
present invention, and, together with the description, 
serve to explain the principles of the invention. 
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[0028] FIG. 1 illustrates a configuration of a conven- 
tional display; 

[0029] FIG. 2 illustrates a frame memory of the con- 
ventional display of FIG. 1; 

[0030] FIG. 3 shows timing operations of the frame 
memory illustrated in FIG. 2; 

[0031] FIG. 4 illustrates a configuration of a light emit- 
ting display according to an embodiment of the present 
invention; 

[0032] FIG. 5 illustrates a frame memory of the light 
emitting display of FIG. 4 according to an embodiment 
of the present invention; 

[0033] FIG. 6 shows timing operations of the frame 
memory of FIG. 5 according to an embodiment of the 
present invention; 

[0034] FIG. 7 is a circuit diagram of a pixel circuit pro- 
vided in a light emitting display according to an embod- 
iment of the present invention; 
[0035] FIG. 8 shows timing of signals for driving the 
light emitting display including the pixel circuit illustrated 
in FIG. 7; and 

[0036] FIG. 9 illustrates configuration of a light emitting 
display according to another embodiment of the present 
invention. 

DETAILED DESCRIPTION 

[0037] In the following detailed description, exemplary 
embodiments of the present invention are shown and 
described, by way of illustration. As those skilled in the 
art would recognize, the described exemplary embodi- 
ments may be modified in various ways, all without de- 
parting from the spirit or scope of the present invention. 
Accordingly, the drawings and description are to be re- 
garded as illustrative in nature, rather than restrictive. 
There may be parts shown in the drawings, or parts not 
shown in the drawings, that are not discussed in the spec- 
ification, as they are not essential to a complete under- 
standing of the invention. Like reference numerals des- 
ignate like elements. 

[0038] In the following descriptions, when some part 
is described to be connected to some other part, it in- 
cludes not only the case where they are connected di- 
rectly but also the case where they are electrically con- 
nected by having some other element therebetween. 
[0039] FIG. 4 illustrates a configuration of a light emit- 
ting display according to an embodiment of the present 
invention.. 

[0040] Referring to FIG. 4, the display according to the 
embodiment of the present invention includes a pixel por- 
tion 320, ascan driver330, a data driver 340, acontroller 
350, and a frame memory 400 to thereby display an im- 
age on the pixel portion 320 corresponding to input data. 
[0041] The pixel portion 320 includes a plurality of pix- 
els 31 0 formed in intersection areas of a plurality of scan 
lines S1 , S2, S3, Sn, and a plurality of data lines D1 , 
D2, D3, Dm. Each pixel 310 is activated by a scan 
signal transmitted through the scan lines S1 , S2, S3, 



Sn, and emits light corresponding to a data signal trans- 
mitted through the data lines D1 , D2, D3, Dm. 
[0042] The scan driver 330 generates the scan signal 
in response to a control signal supplied from the controller 
5 350, and supplies the respective scan signals to the scan 
lines S1 through Sn in sequence. Here, the control signal 
includes a clock signal, a reset signal, a vertical synchro- 
nization signal, etc. 

[0043] Further, the scan driver330 generates an emis- 

to sion control signal in response to the control signal sup- 
plied from the controller 350, and supplies the emission 
control signals to emission control lines E1 a, E1 b, E2a, 
E2b, Ena, Enb in sequence. 
[0044] The data driver 340 generates the data signal 

75 by converting video data in response to a data control 
signal supplied from the controller 350, and supplies the 
data signal to the respective data lines D1 1 through Dm 
in sequence. Here, the data control signal includes a 
clock signal, a reset signal, a horizontal synchronization 

20 signal, etc. Further, the data signal has a predetermined 
voltage level or a predetermined current level. 
[0045] The controller 350 generates the one or more 
control signals such as clock signals, reset signals, ver- 
tical control signals, horizontal control signals, etc., and 

25 controls the scan driver 330 and the data driver on the 
basis of the control signals. For this, the controller 350 
includes a control signal generator (not shown) and a 
frame memory controller (not shown). 
[0046] Further, the controller 350 controls the frame 

30 memory 400 to store the video data inputted from an 
external host (not shown), and reads out the video data 
from the frame memory 400, thereby transmitting the vid- 
eo data to the data driver 340. 
[0047] In more detail, the controller 350 controls the 

35 frame memory to sequentially store video data corre- 
sponding to one frame, and sequentially reads out the 
video data of a first group including one of the video data 
selected from the (2n-1) th (odd numbered) video data 
and the 2n th (even numbered) video data from the frame 

40 memory 400 at a point in time equal to or after T/2 in a 
period T for substantially storing the video data, where n 
is a natural number. After reading out the video data of 
the first group, the controller 350 sequentially reads out 
the video data of a second group including the other one 

45 of the video data selected from the (2n-1) th video data 
and the 2n th video data from the frame memory 400. 
[0048] Here, the controller 350 may include various 
suitable controlling units that are connected to the frame 
memory 400 and control the frame memory 400. For ex- 

50 ample, the controller may be realized by a central 
processing unit (CPU) or a microprocessor unit (MPU), 
which is provided in a portable terminal (e.g., a mobile 
phone) or the like having the display of FIG. 4. 
[0049] As shown in FIG. 5, the frame memory 400 se- 

55 quentially stores and sequentially outputs the video data 
based on control (e.g., via a control signal CTRL) of the 
controller 350. Particularly, the frame memory 400 is re- 
alized by one memory provided in the driving circuit of 
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the display and having acapacity (e.g., a storing capacity) 
corresponding to one frame. The frame memory 400 can 
be formed as a separate device or integrally formed in 
the controller 350. Further, the frame memory 400 can 
be provided in an integrated circuit with the data driver 
340 andthe controller 350. Hereinbelow, the frame mem- 
ory 400 will be described in more detail. 
[0050] FIG. 6 shows timing operations of the frame 
memory 400 provided in the light emitting display accord- 
ing to an embodiment of the present invention. 
[0051] Referring to FIG. 6, an N th frame data inputted 
in response to a control signal Vsync of the controller 350 
is sequentially written in the frame memory 400 during a 
period of T. At a point in time equal to or after 1/2, the 
frame memory 400 starts sequentially reading out data 
of the N th frame data stored for a previous half period 1/ 
2 while storing the other data for a later half period 1/2. 
At the point in time equal to orafterT/2, theframe memory 
400 outputs (or reads out) first group video data (or odd 
field of the N th frame data) including the (2n-1) th video 
data (or the 2n th video data), which is stored in the frame 
memory 400 during the previous half period 1/2. After 
outputting the first group video data, the frame memory 
400 outputs (or reads out) second group video data in- 
cluding the 2n th video data (or the (2n-1) th video data). 
Similarly, the (N+1) th video data is sequentially stored 
(written in) and outputted (or read out) like the N th frame 
data. 

[0052] In this embodiment, the frame memory 400 is 
controlled to have a reading frequency (speed) twice as 
fast as a writing frequency (speed). Therefore, the period 
during which theframe memory 400 writes the video data 
corresponding to one frame (e.g., the N th frame data) is 
equal to the period during which the frame memory 400 
reads out the video data corresponding to one frame 
(e.g., the (2n-1) th video data and the 2n th video data). 
[0053] Further, the period, during which the frame 
memory 400 sequentially stores the video data therein, 
includes a writing dummy period Dw during which the 
frame memory 400 substantially does not store the video 
data therein. Here, the writing dummy period Dw is pro- 
vided to prevent the video data from being written in the 
same field and at the same time when the data are being 
read from the same field. 

[0054] In the foregoing embodiment, a first reading 
dummy period Dr1 and a second reading dummy period 
Dr2, during which the video data are not read, are also 
provided to correspond to the writing dummy period Dw 
when the frame memory 400 sequentially reads out the 
first and second group video data, respectively. In one 
embodiment, the writing dummy period Dw is equal to a 
sum of thefirst reading dummy period DM andthe second 
reading dummy period Dr2. 

[0055] Thus, according to an embodiment of the 
present invention, only one frame memory 400 having 
the capacity to store the video data corresponding to one 
frame is used for storing and outputting the video data. 
Further, according to an embodiment of the present in- 



vention, the video data stored in the frame memory 400 
is divided into two and then outputted, so that it can be 
used in a sequential driving type display having a pixel 
circuit including at least one driving transistor connected 

5 with two light emitting devices. 

[0056] FIG. 7 is a circuit diagram of a pixel circuit pro- 
vided in a light emitting display (e.g., the display of FIGs. 
4, 5, and/or 6) according to an embodiment of the present 
invention. In FIG. 7, transistors provided in the pixel circuit 

to are formed by p-channel transistors. 

[0057] Referring to FIG. 7, a pixel circuit 31 2, 31 4, 31 6 
applicable to the display according to the embodiment of 
the present invention is a sequential driving circuit in 
which first and second light emitting devices EL1_R1, 

75 EL1_G1; EL1_B1, EL1_R2; EL1_G2, EL1_B2 are se- 
quentially driven by first and second emission control sig- 
nals E1a, E1b and first and second data signals trans- 
mitted through data lines D1 , D2, D3 for a horizontal pe- 
riod during which one scan signal S1 is applied. Herein- 

20 after, the pixel circuit 31 2 provided in the pixel 310 formed 
in a region defined by the predetermined scan line S1 
and the predetermined data line D1 will be exemplarily 
described. Further, the pixel 31 0 includes the pixel circuit 
312 and the first and second light emitting devices 

25 EL1_R1, EL1_G1. 

[0058] The pixel circuit 312 includes a first transistor 
M1, a second transistor M2, a third transistor M31 to limit 
an emission period of the first light emitting device 
EL1_R1 , and a fourth transistor M32 to limit an emission 

30 period of the second light emitting device EL1_G1. Here, 
thefirst light emitting device EL1_R1 indicates a red light 
emitting device, and the second light emitting device 
EL1_G1 indicates a green light emitting device. Further, 
the light emitting device EL1_R1, EL1_G1 includes an 

35 organic light emitting diode having an organic thin film 
using an organic material as an emission layer, and an 
anode and a cathode contacting opposite surfaces of the 
organic thin film. Alternatively, the first and second light 
emitting devices EL1_R1, EL1_G1 may include a pair of 

40 light emitting devices to represent the same color, or a 
pair of light emitting devices to represent different colors 
of red, green and blue as well as the foregoing configu- 
ration. 

[0059] In more detail, the first transistor M1 includes a 
45 source connected to a first power line for supplying a first 
powervoltage VDD, adrain commonly connected to each 
source of the third transistor M31 and the fourth transistor 
M32, and a gate connected to a drain of the second tran- 
sistor M2. 

50 [0060] Further, the first transistor M1 operates as a 
predetermined current source depending on a first data 
voltage applied between the gate and the source thereof 
for a predetermined period of one frame, and functions 
as a driving transistor, thereby supplying the predeter- 

55 mined current to the first light emitting device EL1_R1 
through the third transistor M31 . 
[0061] Also, the first transistor M1 operates as a pre- 
determined current source depending on a second data 
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voltage applied between the gate and source thereof for 
another (or the other) period of the one frame, and func- 
tions as a driving transistor, thereby supplying the pre- 
determined current to the second light emitting device 
EL1_G1 through the fourth transistor M32. 
[0062] The second transistor M2 includes a source 
connected to the data line D1 , a drain connected to a first 
electrode of a capacitor Cst, and a gate connected to the 
scan line S1. 

[0063] Further, the second transistor M2 is turned on 
when a scan signal having an enable level or a low level 
is transmitted to the scan line S1 , and supplies the data 
voltage from the data line D1 to the gate of the first tran- 
sistor M1 and the first electrode of the capacitor Cst. For 
example, the second transistor M2 responds twice to the 
scan signal having the enable level for the period corre- 
sponding to one frame, and sequentially supplies the first 
and second data voltages from the data line D1 to the 
gate of the firs transistor M1 . 

[0064] The third transistor M31 includes the source 
connected to the drain of the first transistor M1, a drain 
connected to an anode of the first light emitting device 
EL1_FM, and agate connected to the first emission con- 
trol line E1 a. Here, the first emission control line E1 a is 
connected to a scan driver (e.g., the scan driver 330 of 
FIG. 4), and supplies a first emission control signal to the 
gate of the third transistor M31 , thereby controlling the 
emission period of the first light emitting device EL1_R1 . 
[0065] Further, the third transistor M31 maintains or 
interrupts electrical connection between the first transis- 
tor M31 and the first light emitting device EL1_R1 for a 
predetermined period in response to the first emission 
control signal transmitted through the first emission con- 
trol line E1a. Also, the third transistor M31 selectively 
supplies the current from the first transistor M1 to the first 
light emitting device EL1_R1. Here, a cathode of the first 
light emitting device EL1_R1 is connected to a second 
power line for supplying a second power voltage VSS 
which is lower than the first power voltage VDD. 
[0066] The fourth transistor M32 includes the source 
connected to the drain of the first transistor M1, a drain 
connected to an anode of the second light emitting device 
EL1_G1, and a gate connected to the second emission 
control line E1b. Here, the second emission control line 
E1 b supplies a second emission control signal to the gate 
of the fourth transistor M32, thereby controlling the emis- 
sion period of the second light emitting device EL1_G1 . 
Further, the second emission control signal has an ena- 
ble level or a low level, which is not overlapped with the 
first emission control signal for one horizontal period. 
[0067] Further, the fourth transistor M32 maintains or 
interrupts electrical connection between the fourth tran- 
sistor M32 and the second light emitting device EL1_G1 
in response to the second emission control signal trans- 
mitted through the second emission control line E1 b. Al- 
so, the fourth transistor M32 selectively supplies the cur- 
rentfromthefirsttransistorMI to the second light emitting 
device EL1_G1. Here, a cathode of the second light emit- 



ting device EL1_G1 is commonly connected with the first 
light emitting device EL1_R1 to the second power line 
for supplying the second power voltage VSS. 
[0068] FIG. 8 shows timing of signals for driving the 

5 light emitting display including the pixel circuit illustrated 
in FIG. 7. In this embodiment, one field 1 F includes first 
and second sub-fields 1 SFand2SF.Thefirstandsecond 
sub-fields 1 SF and 2SF of the embodiment have the 
same period. Forthe sake of convenience, the timing for 

to driving some certain pixel circuits electrically connected 
to a predetermined scan line S 1 for one field period will 
be exemplarily described hereinbelow. 
[0069] Referring to FIGs. 7 and 8, the pixel circuit ap- 
plicable to the display according to an embodiment of the 

75 present invention sequentially controls the first and sec- 
ond light emitting devices EL1_R1, EL1_G1; EL1_B1, 
EL1_R2; EL1_G2, EL1_B2 for the first and second 
sub-fields 1 SF, 2SF of one horizontal period or one field 
1 F that indicates time for activating one row line. 

20 [0070] Forthefirstsub-field 1 SF, when the scan signal 
having a low level is transmitted to the scan line S1 , the 
second transistor M2 is turned on. At this time, the first 
data voltage applied to the data line D1 , D2, D3 is sup- 
plied to the gate of the first transistor M1 provided in the 

25 pixel circuit 312, 314, 316. Further, the capacitor Cst is 
charged with voltage corresponding thefirst data voltage. 
Also, the first transistor M1 functions as a predetermined 
current source according to the voltage applied between 
the gate and the source. Further, when the first emission 

30 control signal having a low level is transmitted to the first 
emission control line E1a, the third transistor M31 is 
turned on, and thus the current is supplied from the first 
transistor M1 to the first light emitting device EL1_R1, 
EL1_B1 , EL1_G2. Atthistime, the second emission con- 

35 trol signal having a high level is transmitted to the second 
emission control line E1b, and thus the fourth transistor 
M32 is turned off, thereby interrupting the current flowing 
in the second light emitting device EL1_G1, EL1_R2, 
EL1_B2. 

40 [0071] For the second sub-field 2SF, when the scan 
signal having a low level is transmitted to the scan line 
S1 , the second transistor M2 is turned on. At this time, 
the second data voltage applied to the data line D1 , D2, 
D3 is supplied to the gate of the first transistor M1 pro- 

45 vided in the pixel circuit 312, 314, 316. Further, the ca- 
pacitor Cst is charged with voltage corresponding to the 
second data voltage. Also, the first transistor M1 func- 
tions as a predetermined current source according to the 
voltage applied between the gate and the source. Fur- 

50 ther, when the second emission control signal having a 
low level is transmitted to the second emission control 
line E1 b, the fourth transistor M32 is turned on, and thus 
the current is supplied from the first transistor M1 to the 
second light emitti ng device EL1 _G 1 , EL1 _R2, EL1 _B2. 

55 At this time, the first emission control signal having a high 
level is transmitted to the first emission control line E1 a, 
and thus the third transistor M3 is turned off, thereby in- 
terrupting the current flowing in the first light emitting de- 
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vice EL1_R1, EL1_B1, EL1_G2. 
[0072] Thus, in the frame memory control method ac- 
cording to an embodiment of the present invention, a 
memory having a capacity to store data corresponding 
to one frame is provided in a driver integrated chip (IC), 
and used for a sequential driving type display. 
[0073] FIG. 9 illustrates configuration of a light emitting 
display according to another embodiment of the present 
invention. 

[0074] Referring FIG. 9, a display accordingto another 
embodiment of the present invention includes a pixel por- 
tion 620, a scan driver 630, a data driver 640, a controller 
660, a frame memory 670, and a power supply 680 to 
thereby display an image on the pixel portion 620 corre- 
sponding to input data. 

[0075] The pixel portion 620 includes a plurality of pix- 
els 61 0 formed in intersection areas of a plurality of scan 
lines S1 , S2, S3, Sn, and a plurality of data lines D1 , 
D2, D3, Dm. Each pixel 610 is activated by a scan 
signal transmitted through the scan lines S1 , S2, S3, 
Sn, and emits light corresponding to a data signal trans- 
mitted through the data lines D1 , D2, D3, Dm. 
[0076] The pixel portion 620 includes a plurality of 
emission control lines E1a, E1b, E2a, E2b, Ena, Enb 
to transmit an emission control signal to each pixel 61 0. 
Here, two emission control lines E1a, E1b, E2a, E2b, 
Ena, Enb form a pair. Alternatively, the emission control 
lines E1a, E1b, E2a, E2b, Ena, Enb can be used in- 
dividually (or independently) when the transistors con- 
trolled by the emission control signal are different in a 
channel type, that is, when one transistor is a p-channel 
typetransistorandanothertransistorisann-channeltype 
transistor, respectively. 

[0077] The scan driver 630 generates the scan signal 
in response to acontrol signal suppliedfrom the controller 
660, and supplies the respective scan signals to the scan 
lines S1 through Sn in sequence. Here, the control signal 
includes a clock signal, a reset signal, a vertical synchro- 
nization signal, etc. 

[0078] Further, the scan driver 630 generates an emis- 
sion control signal in response to the control signal sup- 
plied from the controller 660, and supplies first and sec- 
ond emission control signals to the pixel 61 0 connected 
to each pair of emission control lines E1a, E1b, E2a, 
E2b, Ena, Enb in sequence. 
[0079] The data driver 640 generates the data signal 
by converting video data in response to a data control 
signal supplied from the controller 660, and supplies the 
data signal to the respective data lines D1 through Dm 
via a demultiplexer 650 in sequence. Here, the control 
signal includes a clock signal, a reset signal, a horizontal 
synchronization signal, etc. Further, the data signal may 
include a data voltage or a data current. For example, 
when the data driver 640 has 48 channel outputs, the 
demultiplexer 650 can convert 48 channel inputs from 
the datadriver640 into 1 76x3 channel outputs andsupply 
them to the respective data lines D1 , D2, D3, Dm of 
the pixel portion 620. 



[0080] Meanwhile, the pixel portion 620, the scan driv- 
er 630, and the demultiplexer 650 are formed on thesame 
substrate 600. 

[0081] The controller 660 generates the one or more 

5 control signals including start signals such as start pulses 
or the like, clock signals, reset signals, vertical control 
signals, horizontal control signals, etc. Further, the con- 
troller 660 controls the scan driver 630, the data driver 
640, and the demultiplexer 650. Also the controller re- 

to ceives video data from an external host 700, controls the 
internal frame memory 670 to store the video data, reads 
out the stored video data from the frame memory 670, 
and transmits the read video data to the data driver 640. 
[0082] In more detail, the controller 660 controls the 

75 frame memory to sequentially store video data corre- 
sponding to one frame, and sequentially reads out the 
video data of a first group including one of the video data 
selected from the (2n-1 ) th video data and the 2n th video 
data from the frame memory 670 at a point in time equal 

20 to or after T/2 in a period T for substantially storing the 
video data, where n is a natural number. After reading 
out the video data of the first group, the controller 660 
sequentially reads out the video data of a second group 
including the other one of the video data selected from 

25 the (2n-1) th video data and the 2n th video data from the 
frame memory 670. The first and second read video data 
is sequentially transmitted to the gate of the transistor to 
sequentially drive two light emitting devices provided in 
each pixel 61 0 of the sequential driving type pixel portion 

30 620. 

[0083] In the foregoing embodiment, the data driver 
640 and the controller 650 are formed on one integrated 
circuit orthe driver IC 690. In this case, the driver IC 690 
can be fabricated as a chip or the like on a tape carrier 

35 package (TCP), a flexible printed circuit (FPC), or a tape 
automatic bonding (TAB) which is attached to and elec- 
trically connected to the substrate 600. 
[0084] The frame memory 670 has a capacity corre- 
sponding to one frame, and is embedded in the controller 

40 660. Theframe memory 670 includes a writable and read- 
able static random access memory (SRAM) which can 
maintain data bits as long as power is supplied. Alterna- 
tively, the frame memory 670 may include various other 
suitable memories that can function like the SRAM. 

45 [0085] The power supply 680 respectively supplies a 
predetermined power to the pixel portion 620, the scan 
driver 630, the demultiplexer 640, and the driver IC 690 
includingthe data driver 640 and the controller 660, which 
are formed on the substrate 600, in response to the con- 

50 trol signal of the controller 670. 

[0086] Thus, in the display according to the embodi- 
ment of FIG. 9, the frame memory 670 provided in the 
controller 660 of the driver IC 690 is realized by a memory 
having a capacity corresponding to one frame, so that 

55 the size and the occupying space of the driver IC 690 are 
decreased as compared with a conventional display. 
Therefore, a freedom of design of the display including 
the driver IC 690 is improved, and a fabrication cost is 
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decreased. 

[0087] In the foregoing embodiments, the frame mem- 
ory control method can be applied to the display using a 
dual scan method, a interlaced scan method, or other 
scan methods, as well as the display using a signal scan 
method or a progressive scan method. 
[0088] In the foregoing embodiments, a pixel circuit is 
a voltage programming type pixel circuit having a switch- 
ing transistor, and a driving transistor. Alternatively, a 
pixel circuit may include a voltage programming type pix- 
el circuit including a transistorto compensate a threshold 
voltage of a driving transistor or to compensate a voltage 
drop, a switching transistor, and a driving transistor. Fur- 
ther, a pixel circuit according to an embodiment of the 
present invention may include a current programming 
type pixel circuit for supplying a data current as a data 
signal and/or a voltage programming type pixel circuit. 
[0089] In the foregoing embodiment, a transistor pro- 
vided in a pixel circuit includes a source, a drain and a 
gate. Alternatively, a transistor may include a first elec- 
trode used as one of the electrodes selected from the 
source and the drain, a second electrode used as the 
other one of the electrode selected from the source and 
the drain, and a gate. In other words, the foregoing pixel 
circuit includes a MOS transistor by way of example, and 
may include other suitable transistors as well as the MOS 
transistor. For example, a pixel circuit may include an 
active device including a first electrode, a second elec- 
trode, and a third electrode, so that the current flowing 
from the second electrode to the third electrode is con- 
trolled by the voltage applied between the first and sec- 
ond electrodes. 

[0090] In the foregoing embodiments, a light emitting 
device includes an organic light emitting device, but may 
include an inorganic light emitting device forming an 
emission layer. 

[0091] In the foregoing embodiments, a scan driver 
and a data driver provided in a display can be directly 
placed on a glass substrate formed with a pixel portion. 
Alternatively, a scan driver and a data driver may be sub- 
stituted by a driving circuit including layers corresponding 
to a scan line, a data line and a transistor and may be 
placed on a substrate formed with a pixel portion. Further, 
a scan driver and/or a data driver may be realized by a 
chip on a flexible board or a chip on a film (COF). Also, 
a scan driver and/or a data driver may be realized by a 
flexible printed circuit (FPC) attached to and electrically 
connected to a substrate. 

[0092] As described above, the present invention al- 
lows a driving chip for a display to be minimized. Partic- 
ularly, the present invention allows a driving chip for var- 
ious sequential driving type displays to be minimized. 
[0093] Further, a memory of a driver IC provided in a 
display has a capacity corresponding to one frame, so 
thatthe size of a driver IC is decreased, thereby reducing 
a fabrication cost. 

[0094] While the invention has been described in con- 
nection with certain exemplary embodiments, it is to be 



understood by those skilled in the art that the invention 
is not limited to the disclosed embodiments, but, on the 
contrary, is intended to cover various modifications in- 
cluded within the spirit and scope of the appended claims 
5 and equivalents thereof. 



Claims 

io 1. A method of driving a frame memory, the method 
comprising: 

storing video data corresponding to one frame 
in the frame memory in sequence; 
15 reading outthevideodataof afirst group includ- 

ing one of the video data selected from odd num- 
bered video data and even numbered video data 
stored in the frame memory at or after a half 
point of a period for storing the video data cor- 
20 responding to the one frame; 

reading out the video data of a second group 
including another one of the video data selected 
from the odd numbered video data and the even 
numbered video data stored in the frame mem- 
25 ory after reading out the video data of the first 

group; and 

transmitting the video data of the first group and 
the video data of the second group to a transistor 
to drive at least two light emitting devices in se- 
30 quence. 

2. The method according to claim 1 , whereinthe storing 
the video data in sequence comprises storing the 
video data corresponding to a next frame in se- 

35 quence at or after a starting point of a period for read- 
ing out the video data corresponding to the second 
group. 

3. The method according to claim 1, whereinthe storing 
40 the video data in sequence comprises storing the 

video data in sequence with a writing dummy period 
during which the video data are not stored. 

4. The method according to claim 3, wherein the read- 
45 ing out the video data of the first group and the read- 
ing out the video data of the second group are in 
sequence and comprise reading out the video data 
of the first group and reading out the video data of 
the second group in sequence with first and second 

50 reading dummy periods during which the video data 
are not read. 

5. The method according to claim 4, wherein the writing 
dummy period is equal to a sum of the first and sec- 

55 ond reading dummy periods. 

6. The method according to claim 1 , wherein the read- 
ing out the video data of the first group or the reading 
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out the video data of the second group is twice as 
fast as the storing the video data. 

7. The method according to claim 1 , wherein the video 
data of the first group and the video data of the sec- 
ond group include signals corresponding to one 
color. 

8. The method according to claim 1 , wherein the frame 
memory has a capacity to store the video data cor- 
responding to the one frame. 

9. A display comprising: 

a pixel portion comprising a plurality of pixels 
electrically connected to a plurality of scan lines, 
a plurality of emission control lines, and a plu- 
rality of data lines, at least one of the pixels com- 
prises a first transistor adapted to drive first and 
second light emitting devices in sequence; 
a driver adapted to supply a scan signal, a emis- 
sion control signal, and a data signal to at least 
one of the scan lines, at least one of the emission 
control lines, and at least one of the data lines, 
respectively; 

a frame memory adapted to store video data; 
and 

a controller adapted to control the driver and the 
frame memory, 

wherein the controller stores the video data cor- 
responding to one frame in the frame memory 
in sequence, reads out the video data of a first 
group including one of the video data selected 
from odd numbered video data and even num- 
bered video data stored in the frame memory at 
a half point of a period for storing the video data 
corresponding to the one frame and transmits 
the read video data of the first groupto the driver, 
and reads out the video data of a second group 
including another one of the video data selected 
from the odd numbered video data and the even 
numbered video data stored in the frame mem- 
ory after reading out the video data of the first 
group, and transmits the read video data of the 
second group to the driver. 

10. The display according to claim 9, wherein first video 
data correspondi ng to the video data of the first group 
and second video data corresponding to the video 
data of the second group are transmitted to a gate 
of the first transistorto drive the first and second light 
emitting devices in sequence. 

11. The display according to claim 10, wherein the at 
least one of the pixels comprises 

the first and second light emitting devices; 

a second transistor adapted to transmit the first and 

second video data to the gate of the first transistor 



in sequence in response to the scan signal; 
a capacitor adapted to maintain a voltage applied 
between the gate and a source of the first transistor 
in response to a first voltage corresponding to the 

5 first video data and a second voltage corresponding 
to the second video data alternately; 
the first transistor adapted to supply a current based 
on the first and second voltages to the first and sec- 
ond light emitting devices in sequence; 

10 a third transistor adapted to limit the current flowing 
from the firsttransistorto the first light emitting device 
in response to a first emission control signal for a 
first period of the one frame; and 
a fourth transistor adapted to limit the current flowing 

75 from the first transistor to the second light emitting 
device in response to a second emission control sig- 
nal for a second period of the one frame. 

12. The display according to claim 9, wherein the con- 
20 trailer stores the video data corresponding to a next 
frame in sequence at or after a starting point of a 
period for reading out the video data corresponding 
to the second group. 

25 13. The display according to claim 9, wherein the con- 
troller storesthevideodatain sequence with awriting 
dummy period during which the video data are not 
stored. 

30 14. The display according to claim 13, wherein the con- 
troller reads out the video data of the first group and 
the video data of the second group in sequence and 
with first and second reading dummy periods during 
which the video data are not read. 

35 

15. The display according to claim 14, wherein the writ- 
ing dummy period is equal to a sum of the first and 
second reading dummy periods. 

40 16. The display according to claim 9, wherein the con- 
troller reads out the video data of the first group or 
the video data of the second group twice as fast as 
the controller stores the video data. 

45 17. The display according to claim 9, wherein the frame 
memory has a capacity adapted to store the video 
data corresponding to the one frame. 

18. The display according to claim 9, wherein the driver 
50 comprises a scan driver adapted to supply the scan 

signal to the pixel portion, and a data driver adapted 
to supply the data signal to the pixel portion. 

1 9. The display according to claim 9, wherein the at least 
55 one of the pixels comprises an organic light emitting 

diode formed with an organic emission layer, and a 
pixel circuit adapted to control the organic light emit- 
ting device. 
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20. The display according to claim 9, wherein the con- 
troller reads out the video data of the first group and 
the video data of the second group with first and sec- 
ond reading dummy periods during which the video 
data are not read. 5 



10 



15 



20 



25 



30 



35 



40 



45 



50 



10 



EP 1 630 784 A1 



FIG.l 
(PRIOR ART) 



150 



CONTROLLER 



130 



SCAN 
DRIVER 



FRAME 






MEMORY 





Sn 


r 


— i — 


— i — 


1 




— i — 


S3 








• • • 
• 




S2 




— i — 


i 


— u 






SI 




—i — 


— i — 


1 




— i — 




L 














Dl 


D2 


D3 - 


Dm 



DATA DRIVER 



160 



140 



11 



EP 1 630 784 A1 



FIG. 2 
PRIOR ART 



160 



Data 



162 



FIRST FRAME MEMORY 



164 

A. 



SECOND FRAME MEMORY 



CTRL- 



Data 



12 



EP 1 630 784 A1 



FIG. 3 
(PRIOR ART) 

Memory 
Address 




i Write frequency = n Hz i i 

i _i i 

Read frequency = n Hz 

Memory 
Address 




Read frequency = n Hz 



Write frequency = n Hz 



13 



EP 1 630 784 A1 



FIG. 4 




Dl 



D2 



D3 



Dm 



DATA DRIVER 



-310 
-Enb 
-Ena 

•320 



-E2b 
-E2a 

-Elb 
-Ela 



400 



340 



14 



EP 1 630 784 A1 



400 



CTRL- 



FIG. 5 

Data 







FRAME MEMORY 







Data 



15 



EP 1 630 784 A1 



FIG. 6 



Memory 
Address 



Write 
(N Frame) 



Read 



even field ^ e R ea( l even field 
(N Frame) (( N+1 ) Frame ) ((N+l) Frame) 




Write frequency = n Hz 



16 



EP 1 630 784 A1 



FIG. 7 



310 



Dl 



SI 



z 



312 



VDD 



D2 



314 y?P D3 316 VDD 



Cst 



M2 



H[mi 



Ela- 



M31 



Elb 



L_. 



HE 



M32 



Cst 



M2 



H[mi 



M31 



M32 



Cst 



M2 



H[mi 



M31 



I 



Ht 



M32 



¥EL1_R1 ¥EL1_G1 ¥EL1_B1 YELLR2 ^EL1_G2 iELl_B2 
Vss Vss Vss 



17 



EP 1 630 784 A1 



FIG. 8 





IF 


1 SF 2 SF 


m^m — 

1 


—I 


u 


u 











I 
I 



W(si) OODCXXXXX3 - CX3GIXXXXX3 - cd® 
I I I 

D2(si) oqiixxxxDO ■•■ airoocxxDO - cq© 

D3(S1) OOgIXXXXDO - Gcbroomo - oct© 



18 



EP 1 630 784 A1 



FIG.9 



600 620 




19 



EP 1 630 784 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 05 1Q 7868 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (IPC) 



US 4 393 444 A (WEINBERG ET AL) 
12 July 1983 (1983-07-12) 

* column 1, line 7 - line 13 * 

* column 5, line 31 - line 64 * 



US 2002/070909 Al (ASANO MITSURU ET AL) 
13 June 2002 (2002-06-13) 
* figure 18 * 



1-20 



1,9-11 



G09G5/395 



US 2003/158987 Al (MACINNIS ALEXANDER G ET 
AL) 21 August 2003 (2003-08-21) 
* paragraph [0272] - paragraph [0274]; 
figure 23 * 



US 4 956 708 A (ITAGAKI ET AL) 
11 September 1990 (1990-09-11) 

* column 5, line 12 - line 63; figures 
1,3,4 * 

* column 6. line 21 - line 27 * 



1,9 



1,9 



EP 1 441 325 A (SAMSUNG SDI CO., LTD) 
28 July 2004 (2004-07-28) 
* paragraph [0052] - paragraph [0056]; 
figures 1,9a * 



11 



TECHNICAL FIELDS 
SEARCHED (IPC) 



G09G 
G06F 



The present search report has been drawn up for all claims 



Place of search 



The Hague 



Dale of completion of the search 

9 December 2005 



Examiner 

Verhoof, P 



CATEGORY OF CITED DOCUMENTS 

X particularly relevant if taken abne 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited in the application 
L : document cited for other reasons 

& : member of the same patent family, corresponding 
document 



20 



EP 1 630 784 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 05 10 7868 



This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report. 
The members are as contained in the European Patent Office EDPfileon 

The European Patent Office is in noway liable for these particulars which are merely given for the purpose of information. 

09-12-2005 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



Publication 
date 



US 4393444 



12-07-1983 NONE 



US 2002070909 


Al 


13-06-2OO2 


CN 


1376014 A 


23-10-2002 








JP 


3620490 B2 


16-02-2005 








JP 


2002221917 A 


09-08-2002 








TW 


522749 B 


01-03-2003 


US 2003158987 


Al 


21-08-2003 


NOti 


E 




US 4956708 


A 


11-09-1990 


JP 


1310390 A 


14-12-1989 


EP 1441325 


A 


28-07-2004 


CN 


1517965 A 


04-08-2004 








JP 


2004226960 A 


12-08-2004 








US 


2004145547 Al 


29-07-2004 



For more details about this annex : see Official Journal of the European Patent Office, No. 1 2/82 



21 



